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$(z, u)\in Y$ $Y$ $(z,u)$ 1
$(x_{1}, \cdots, x_{n+1})$ $t$
$x_{j}= \pm t\frac{1\partial F(z)}{|(d_{z}F(z),1)|\partial z_{j}}+z_{j},$ $1\leq j\leq n$ ,
$x_{n+1}= \pm t\frac{1}{|(d_{z}F(z),1)|}+u$ with $(z,u)\in Y$. (2.1)
$x’=(x_{1}, \cdots, x_{n}),$ $x=(x’,x_{n+1})$
$(x, t)$ $(z,u)$ (2.1) (phase
function)
$\psi_{\pm}(x, t, z, u)=(\langle x’-z, d_{z}F(z)\rangle+(x_{n+1}-u))\pm t|(d_{z}F(z), 1)|$ , (2.2)
$\psi_{+}(x, t, z, u)$ (resp. $\psi_{-}(x,$ $t,$ $z,$ $u)$ )
$\psi(x,t, z,u):=\psi_{+}(x, t, z,u)\cdot\psi_{-}(x, t, z, u)$




$x\in W_{t}$ $(x, t)$
$\{(z, u)\in Y : \psi(x, t, z, u)=0\}$ $arrow$ $\mathbb{C}^{n+2}$
$(x, t, z, u)$ $\mapsto$ $(x, t)$ .
[14]
$C^{\infty}$
$I(x, t)= \int H(z,u)(\frac{1}{\psi_{+}(x,t,z,u)}+\frac{1}{\psi_{-}(x,t,z,u)})dz\wedge du$
$\gamma\in H_{n}(Y)$ $H(z, u)\in \mathcal{O}_{C^{n+1}}$ Gel‘fand-
Leray $W_{t}$ $W_{t}$ 2.1
$BW:= \bigcup_{t\in \mathbb{C}}W_{t}\subset \mathbb{C}^{n+1}$ ( Arnol’d [2] I, 22.1, [3] )
( )
$\Psi(x, t, z):=(\langle x^{f}-z, d_{z}F(z)\rangle+x_{n+1}+F(z))^{2}-t^{2}(|d_{z}F(z)|^{2}+1)$ (2.4)
$x’=(x_{1}, \cdots, x_{n})$




$\Phi(x,t, z)=-\frac{1}{2}(|(x^{f}-z,x_{n+1}+F(z))|^{2}-t^{2})$ , $(2.4)’$
$\{(z, z_{n+1})\in \mathbb{R}^{n+1}$ : $|(z-x’,$ $z_{n+1}-$
$x_{n+1})|^{2}=t^{2}\}$ $Y\cap \mathbb{R}^{n+1}$ 2








$X_{x_{\text{ }},t_{0}}$ Milnor $\mu(z^{(i)})$ ,
$i=1,$ $\ldots,$ $k$ $\mu$f( ) $\mu_{f}$
$(x, t)\in \mathbb{C}^{n+2}$
sum of Milnor numbers of singular points on $X_{x,t} \leq\sum_{i=1}^{k}\mu(z^{(i)})=\mu_{f}$ .
$\frac{\mathbb{C}[z]}{(d_{z}\Psi(x_{0},t_{0},z))\mathbb{C}[z]}$ (2.5)
$\mu$
$\mathbb{C}$ $\{e_{1}(z), \cdots, e_{\mu}(z)\}$
$n+1$
$e_{1}(z)=1,$ $ej+1(z)=(Zj-z_{j}^{(i)}),$ $1\leq j\leq n$ , (2.6)
$i\in[1, k]$ $\sum_{\mathfrak{i}=1}^{k}\mu(z^{(i)})\leq\mu$
(2.5) $(d_{z}\Psi(x_{0}, t_{0}, z))\mathbb{C}[z]$ $(2.4),\Psi(x_{0}, t_{0}, z)$
$\Psi(x, t, z)-\Psi(x_{0}, t_{0}, z)=\sum_{j=1}^{m}Sj(x, t)ej(z)$
$z$ $\{e_{1}(z), \cdots, e_{\mu}(z), e_{\mu+1}(z), \cdots, e_{m}(z)\}$ $(x, t)$ $z$
$\{s_{1}(x, t), \cdots, s_{m}(x, t)\}$
$\iota:\mathbb{C}^{n+2}$ $arrow$ $\mathbb{C}^{m}$
$(x, t)$ $\mapsto$ $\iota(x, t):=(s_{1}(x, t), \cdots , s_{m}(x, t))$
(2.7)
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(2.5) $\{e_{\mu+1}(z), \cdots, e_{m}(z)\}$
’ $s=(s_{1}, \cdots, s_{m})$ $\varphi(z, s)\in \mathbb{C}[z, s]$
$\varphi(z, s)=\Psi(x_{0}, t_{0}, z)+\sum_{j=1}^{m}s_{j}e_{j}(z)$ . (2.8)




Definition 3.1. $f(z)\in \mathbb{C}[z]$ $f(z)$
$K$ $z\not\in K$ zf(z)ll $=\sqrt{(d_{z}f(z),\overline{d_{z}f(z)})}$
$0$
$s^{f}=(s_{2}, \cdots, s_{m})$ $s=(s_{1}, s^{f})$
(2.8) $\varphi(z, s)$ $0\in V\subset$
$\mathbb{C}^{m-1}$
$dim_{\mathbb{C}} \frac{\mathbb{C}[z]}{(d_{z}\varphi(z,s))\mathbb{C}[z]}<\infty$ , (3.1)
$s’\in V$ $s_{1}\in \mathbb{C}$ $s=(s_{1}, \cdots, s_{n+1},0, \cdots, 0)\in$
$V$,
$dim_{\mathbb{C}} \frac{\mathbb{C}[z]}{(J}=\mu$, (3.1)’
Lemma 3.1. (2.5), (3.1), $($3.1 $)^{}$ (constictible) $\tilde{U}\subset V$
$\varphi(z, s)$ $s\in \mathbb{C}\cross\tilde{U}$
$dim_{\mathbb{C}} \frac{\mathbb{C}[z]}{(d_{z}\varphi(z,s))\mathbb{C}[z]}=\mu$ ,
$s\in \mathbb{C}\cross\tilde{U}$
[5], Proposition 3.1 (3.1)’ $\varphi(z, 0)$ Propo-
sition 3.2 $\varphi(z, s)$ $s$
$W\subset V$ $\mathbb{C}\cross W$ [5], Proposition 2.3 $n$
$T_{n}= \{s\in \mathbb{C}\cross W:dim_{\mathbb{C}}\frac{\mathbb{C}[z]}{(d_{z}\varphi(z,s))\mathbb{C}[z]}\leq n\}$ ,




$(s_{2}, \cdots, s_{\nu}),$ $\nu\geq\mu$ $(s_{\nu+1}, \cdots, s_{m})$
$r$
(ii) $\iota$ ( $x_{0}$ , to) $\mathbb{C}\cross U$
$\iota(\mathbb{C}^{n+2}, (x_{0}, t_{0}))\subset(\mathbb{C}\cross U, \iota(x_{0},t_{0}))$
$(s_{\nu+1}, \cdots, s_{m})$ $(s_{2}, \cdots, s_{\nu})$
$pr$ : $Uarrow \mathbb{C}^{\nu-1}$
I,(i) $U\subset V$ $\tilde{s}’=(\tilde{s}_{2}, \cdots,\tilde{s}_{m})\in U$
$\varphi(z, s_{1}, ")$ $s_{1}\in \mathbb{C}$ $\varphi(z, s_{1}, ")$
$\mathcal{P}_{\varphi}(\tilde{s}^{f}):=\frac{\Omega_{\mathbb{C}^{n}}^{n-1}}{d_{z}\varphi(z,s_{1},\tilde{s})\wedge\Omega_{\mathbb{C}^{n}}^{n-2}+d\Omega_{\mathbb{C}^{n}}^{n-2}}$, (3.2)
$\mathcal{B}_{\varphi}(\tilde{s}’):=\frac{\Omega_{\mathbb{C}^{n}}^{n}}{d_{z}\varphi(z,s_{1},\tilde{s}^{f})\wedge d\Omega_{\mathbb{C}^{n}}^{n-2}}$ . (3.3)
$\mathcal{B}_{\varphi}(\tilde{s}’)$ Brieskorn ([9]) $\varphi(z, s_{1},\tilde{s}^{f})$
(3.2), (3.3) $0$ $\mathbb{C}[s_{1}]$
$Z_{(s\overline{s}’)}1,=\{z\in \mathbb{C}^{n}:\varphi(z, s_{1},\tilde{s}’)=0\}$ . (3.4)
$D_{\varphi}\subset \mathbb{C}\cross U$ $\varphi(z, s)$
$D_{\varphi}:=\{s\in \mathbb{C}\cross U:\exists z\in Z_{s}, s.t. d_{z}\varphi(z, s)=\vec{0}\}$ . (3.5)
Dimca- [9] Theorem 0.5 ([16] 2, 3 )
Theorem 3.2. $\tilde{s}’=(\tilde{s}_{2}, \cdots,\tilde{s}_{m})\in U$ , $\mathcal{P}_{\varphi}(\overline{s}’)$ $\mathcal{B}_{\varphi}(\tilde{s}’)$ $\mu$
$\mathbb{C}[s_{1}]$
$\tilde{s}’=(\tilde{s}_{2}, \cdots,\tilde{s}_{m})\in U$
$Q_{\varphi}( \tilde{s}’):=\frac{\Omega_{\mathbb{C}^{n}}^{n}}{d_{z}\varphi(z,s_{1},\tilde{s}’)\wedge\Omega_{\mathbb{C}^{n}}^{n-1}}\cong\frac{\mathbb{C}[z]}{(d_{z}\varphi(z,s_{1},\tilde{s}^{f}))\mathbb{C}[z]}$ , (3.6)
3 $\mu$ $\mathbb{C}[s_{1}]$
$\oplus_{\{s1^{;Z_{(s_{1}.\overline{s})}}}$, singular} $\oplus_{z:singular}$ points on $Z_{(\epsilon,\overline{s})}1’ \mathbb{C}^{\mu(z)}$ ,
$\mu(z)$ : $z\in Z_{(s\overline{s}’)}1$, Milnor $\mathbb{C}[s_{1}]$ $Q_{\varphi}(\tilde{s}’)$
$\{g_{1}dz, \cdots, g_{\mu}dz\}$ , (3.7)
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$\{g_{1}(z), \cdots,g_{\mu}(z)\}$ (3.6) $\mathbb{C}[s_{1}]$
fibration [5],P.218, lines 5-6
$Z_{(s_{1},s’)}arrow(s_{1},s’)\in \mathbb{C}\cross U\backslash D_{\varphi}$ .
Corollary 3.3. $P_{\varphi}(\tilde{s}^{f})$ $\{\omega_{1}, \cdots, \omega_{\mu}\}$ $\tilde{s}’\in U$
$U$ $U$ $\mathcal{O}_{U}$
$s’\in U$
Lemma 3.4. 3 $\mathcal{B}_{\varphi}(9’),$ $P_{\varphi}(9’),$ $Q_{\varphi}(9^{f})$ $\mu$ $\mathbb{C}[s_{1}]\otimes \mathcal{O}_{U}$
(2.5), (2.6) $e_{1},$ $\cdots,$ $e_{\mu}$ $\Psi(x, t, z)$
II (2.5), (2.6) $e_{i}(z)$ $Q_{\varphi}(s^{f})$ $\mathbb{C}[s_{1}]\otimes \mathcal{O}_{U}$ $g_{i}(z)$
$i=1,$ $\cdots,$ $\mu$ , (3.7)
mod$(d_{z}( \varphi(z, 0)+\sum_{j_{=2}}^{m}s_{j}e_{j}(z)))$ $\mathbb{C}[z, s_{1}]\otimes 0_{u}$
$(d_{z}( \varphi(z, 0)+\sum_{=2^{Sj}}^{m}e_{j}(z)))\mathbb{C}[z, s_{1}]\otimes \mathcal{O}_{U}$ $Q_{\varphi}(s’)$
$\mathfrak{F}$ lJ$*$k
(2.5), (2.6) Weierstrass
$( \varphi(z, 0)+\sum_{j=2}^{m}s_{j}e_{j}(z))\cdot\frac{\partial\varphi(z,s)}{\partial s}$
$\equiv\sum_{\ell=1}^{\mu}\sigma_{i}^{\ell}(s^{f})\frac{\partial\varphi(z,s)}{\partial s_{\ell}}mod(d_{z}(\varphi(z, 0)+\sum_{j=2}^{m}s_{j}e_{j}(z))),$ $1\leq i\leq\mu$ (3.8)
$\frac{\partial\varphi(z,s)}{\partial s_{\mathfrak{i}}}\equiv\sum_{\ell=1}^{\mu}\sigma_{i}^{\ell}(s’)\frac{\partial\varphi(z_{)}s)}{\partial s_{\ell}}mod(d_{z}(\varphi(z, 0)+\sum_{j=2}^{m}s_{j}e_{j}(z))),$ $\mu+1\leq i\leq m$ , (3.9)
$\sigma_{i}^{l}(s’)\in 0_{u}$
[6],Theorem A4, [15], Proposition 2(
)
$D_{\varphi}$
$\vec{v}_{i}:=(s_{1}+\sigma_{i}^{:}(s’))\frac{\partial}{\partial s_{i}}+\sum_{\ell=1,\ell\neq i}^{\mu}\sigma_{i}^{\ell}(s’)\frac{\partial\varphi(z,s)}{\partial s_{\ell}},$ $1\leq i\leq\mu$ (310)
I, (i) $(s_{1}, s_{2}, \cdots, s_{\nu}),$ $\nu\geq\mu$ $\mathbb{C}\cross U$
o
$\vec{v}_{i}:=-\frac{\partial}{\partial s_{1}}+\sum_{\ell=1}^{\mu}\sigma_{:}^{\ell}(s’)\frac{\partial}{\partial s_{\ell}},$ $\mu+1\leq i\leq\nu$, (3.11)
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$\tilde{\Sigma}(s);=(\begin{array}{llll}s_{1}+\sigma_{1}^{1}(s’) \sigma_{l}^{2}(s’) \cdots \sigma_{l}^{\mu}(s’)\sigma_{2}^{1}(s^{f}) s_{1}+\sigma_{2}^{2}(s’) \cdots \sigma_{2}^{\mu}(s’)| | . |\sigma_{\mu}^{1}(s’) \sigma_{\mu}^{2}(s’) \cdots s_{1}+\sigma_{\mu}^{\mu}(s’)\end{array})$ . (313)
Theorem 3.5. 1) $D_{\varphi}$ $Der_{\mathbb{C}\cross U}(logD_{\varphi})([13J)$
$\mathbb{C}[s_{1}]\otimes \mathcal{O}_{U}\not\supset D$ (3.10), (3.11) $v_{i},$ $1\leq i\leq\nu$
2$)$ $D_{\varphi}$
$D_{\varphi}=\{s\in \mathbb{C}\cross U:det\tilde{\Sigma}(s)=0\}$




3 $)$ 21, (2.4) $b$ (2.7)
4
3.5 $\mathbb{C}[s_{1}]\otimes \mathcal{O}_{U}$ $Derc\cross u(logD_{\varphi})$
$D_{\varphi}$ $s\in D_{\varphi}$ ( )
$s$ $D_{\varphi}$
$T_{s}^{log}D_{\varphi}$ :





$d_{x,t}\iota(T_{(x,t)}\mathbb{C}^{n+2})\subset T_{\iota(x,t)}(\mathbb{C}\cross U)$ ,
$(x, t)$ $(x_{0}, t_{0})$
Definition 4.1. $\iota$ $D_{\varphi}$ $(x_{0}, t_{0})\in \mathbb{C}^{n+2}$
$d_{x,t}\iota(T_{(x_{0},t_{0})}\mathbb{C}^{n+2})+T_{\iota(x0,t_{0})}^{log}D_{\varphi}=T_{\iota(x_{0},t_{0})}(\mathbb{C}\cross U)$ . (4.2)















$s_{n\backslash }(x,t)_{l_{\hslash+1}}\iota_{m}(x,t)_{\epsilon_{2}}\iota_{m}1^{\cdot}.\cdot\prime s_{m}(x,t)_{*}00000$ $]$ . (4.3)
$T(x, t)$ $\nu$ $\Sigma(\iota(x, t))$ $(\nu+i)$ (2.7) $\iota(x, t)$
$\frac{\partial}{\partial x_{i}}\iota(x, t),$ $1\leq i\leq n$ $\frac{\partial}{\partial t}\iota(x, t)$
4.1 3.5
Proposition 4.2. $(x, t)$ $\iota^{-1}(D_{\varphi})$
rank $T(x, t)\geq\nu$









Definition 4.2. $(x_{0}, t_{0})\in \mathbb{C}^{n+2}$ $\iota^{-1}(D_{\varphi})$ $>\iota(x_{0}, t_{0})\in \mathbb{C}\cross U$
$D_{\varphi}$ $i_{0}$ : $\iota^{-1}(D_{\varphi})arrow D_{\varphi}$
( $x_{0}$ , to) $D_{\varphi}$
$i_{0}$ $\iota^{-1}(D_{\varphi})=i_{0}^{-1}(D_{\varphi})$
$\iota^{-1}(D_{\varphi})$
Proposition 4.3. $(x_{0}, t_{0})\in\iota^{-1}(D_{\varphi})$
rank $\Sigma(\iota(x_{0}, t_{0}))+rankd_{x,t}\iota(x_{0}, t_{0})<\nu$ , (4.4)
( $x_{0}$ , to) $(x, t)\neq$ ( $x_{0}$ , to) rank $T(x, t)\geq\nu$
$(x_{0}, t_{0})\in \mathbb{C}^{n+2}$ $\iota^{-1}(D_{\varphi})$ $\iota(x_{0}, t_{0})\in \mathbb{C}\cross U$
$D_{\varphi}$
5.1 $\iota^{-1}(D_{\varphi})$
(4.4) ( $x_{0}$ , to)
$T(x_{0}+\xi, t+\tau)$ 1
$(\xi, \tau)\neq(0,0)$ 1 $T(x_{0}, t)+ \tau\frac{\theta T}{\partial t}(x_{0}, t_{0})+\sum_{j=1}^{n}\xi_{j}\frac{\partial T}{\partial xj}(x_{0}, t_{0})$
2
$T(\dot{x}_{0}+\xi, t+\tau)$
Proposition 4.4. $(x_{0}, t_{0})$ (4.4) $\cdot$ $\iota$ rank $d_{x,t}\iota(x_{0}, t_{0})=$
$n+1$ $(\xi, \tau)$ $(0,0)$ $(x_{0}, t_{0})$
$T(x_{0}, t)+ \tau\frac{\partial T}{\partial t}(x_{0}, t_{0})+\sum_{j=1}^{n}\xi_{j}\frac{\partial T}{\partial x_{j}}(x_{0}, t_{0})<\nu$ . (4.5)
5
1.
$Y:=\{(z, u)\in \mathbb{C}^{2};az^{2}+z^{4}+u=0\}$ ,
$a$ $F(z)=az^{2}+z^{4}$




$(x_{1}, x_{2}, t)=(0, - \frac{1}{2a}, \frac{1}{2a})$ $(z, u)=(0,0)$
(5.2) Milnor $a\neq 1$
$\mu(0)=3$ $(A_{3}$ $)$ $a=1$ $\mu(0)=5$ ( $A_{o^{r}}$ )
$\Psi(0, -\frac{1}{2a}, \frac{1}{2a}, z)=(-(1/a)+a^{2})z^{4}+(-(4/a^{2})+6a)z^{6}+9z^{8}$ . (5.2)
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$\Psi(0, -\frac{1}{2a}, \frac{1}{2a}, z)$ (25) $\mu=7$
$e_{i}=z^{i-1},$ $i=1,$ $\cdots,$ $7$ (3.7) (51) $z^{7}$
$e_{8}=z^{7}$ $\iota$ (2.7)
$\iota$
$s_{1}=-t^{2}+x_{2}^{2},s_{2}=4ax_{1}x_{2},$ $s_{3}=-4a^{2}t^{2}+4a^{2}x_{1}^{2}-2ax_{2},$ $s_{4}=-4a^{2}x_{1}+8x_{1}x_{2}$ ,
$s_{5}=a^{2}-16at^{2}+16ax_{1}^{2}-6x_{2},$ $s_{6}=-20ax_{1},$ $s_{7}=6a-16t^{2}+16x_{1}^{2},$ $s_{8}=-24x_{1}$ . (5.3)
$\varphi(z, s)=9z^{8}+\sum_{1=1}^{8}s_{i^{Z^{i-1}}}$ .
I,(i) $U$ $\mathbb{C}^{7}$
$(x, t)=(0, -1/2a, 1/2a)$ $\iota^{*}(\Sigma)(O, -1/2a, 1/2a)$
$a\neq 1$ 5 $a=1$ 3
$[00000000$ $00000000$ $00000000$ $4(-1+a^{3})/aA_{5}A_{3}A_{1}0000$ $(+_{A_{1}}A_{5}A_{3}0000$ $6(-(4/a^{2})+6a)A_{6}A_{4}A_{2}0000$ $-(1/a_{A_{6}}^{2})_{0}+(3a)/2A_{2}A_{4}000$ $720000000]$
(5.4)
$\text{ _{}5}$ $\frac{A1--\frac{-(2-5a^{3}.+3a^{6})}{)^{2}(2-5a:+3a^{6})36a^{3}}t-2+a^{\}}{1296a^{7}},,A_{6}=A_{2}=\frac{-(}{-},\frac{-4+10a^{\theta}-9a^{6}+3a^{9}}{12216a^{5}},$$A_{4}= \frac{(-2+a^{\theta})^{2}(-2+3a^{\#})}{72a^{6}}\frac{16-56a^{\theta}+68a^{f}-30a^{9}+3a4-6a^{3}+3a^{6})12a^{4}A_{3}=}{432a^{8}}.$’
$d_{x,t}\iota(0, -1/2a, 1/2a)$ (5.5)
$=(\begin{array}{lllllllll}0 -2 0 -(4/a)- 4a^{2} 0 -20a 0 -240 -(1/a) 0 -2a 0 -6 0 0-(1fa) 0 -4a 0 -16 0 -(l6/a) 0\end{array})$
$a\neq 1$ rank $T(O, -1/2a, 1/2a)=8=\nu$ 42
$a\neq 1$ $BW$ $(0, -1/2a, 1/2a)$





$span_{C}\{v_{1}(\iota(0, -1/2,1/2)), \cdots, v_{8}(\iota(0, -1/2,1/2))\}$
$\cap span_{C}\{\frac{\partial\iota}{\partial t}, \frac{\partial\iota}{\partial x_{1}}, \frac{\partial\iota}{\partial x_{2}}\}_{(0,-1/2,1/2)}=\{0\}$ .
$\{v_{1}(s), \cdots, v_{8}(s)\}$ ( $A_{5}$
$D_{\varphi,\iota(0,-1/2,1/2)}$ ) $\iota(\mathbb{C}^{3},0)$ $\iota(0, -1/2,1/2)$
$A_{4}$
1
$A_{5}$ $(0, -1/2,1/2)$ $\Psi(x, t, z)$ $A_{4}$




( $\mathbb{C}\cross U$ !) ; $\iota$ $(\mathbb{C}^{3},0)$
rankT$(x, t)\geq 8$ $(X, t)\neq(0, -1/2,1/2)$
$A_{k}(k\geq 4)$ (5.2) $(w_{1}, q_{1}, q_{2}, q_{3})\approx$
(0,0,2,0)
$(z+w_{1})^{5}(q_{1}+q_{2}z+q_{3}z^{2}+9z^{3})$ ,
$\mathbb{C}\cross U$ $A_{k}(k\geq 4)$
$(s_{1}, \cdots, s_{8})=$
$(w_{1}^{t}, 5w_{1}^{4}+^{r})r_{J}$ ,
5$q_{1}w_{1}+10q_{2}w_{1}^{2}+10q_{3}w_{1}^{3}+45w_{1}^{4},$ $q_{1}+5q_{2}w_{1}+10q_{3}w_{1}^{2}+90w_{1}^{3},$ $q_{2}+5q_{3}w_{1}+90w_{1}^{2},$ $q_{3}+45w_{1})$
4 $(w_{1}, q_{1}, q_{2}, q_{3})=(0,0,2,0)$
$(0,0,0,0,0,1,0,0),$ $(0,0,0,0,0,0,1,0),$ $(0,0,0,0,0,0,0,1),$ $(0,0,0,0,0,10,0,45)$
4 3 spanc $\{\frac{\partial\iota}{\partial t}, \frac{\partial\iota}{\partial x_{1}}, \frac{\partial\iota}{\partial x_{2}}\}_{(0,-1/2,1/2)}$




$T(0, -1/2,1/2)+ \tau\frac{\partial T}{\partial t}(0, -1/2,1/2)+\xi_{1}\frac{\partial T}{\partial x_{1}}(0, -1/2,1/2)+\xi_{2}\frac{\partial T}{\partial x_{2}}(0, -1/2,1/2)$, (5.6)
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$T(0, -1/2,1/2)$ (5.4), (5.5) $(A_{1}=A_{3}=A_{5}=0)$
$\frac{\partial T}{\partial t}(0, -1/2,1/2)=$
$[000000000$ $-(1/108)1/648-800000000$ $-(1/108)-(17/18)1/648-3-8000000$ $-(55/54)-(23/9)1/324-640000000$ $-(55/54)-(23/9)1/324-32-8000000$ $-(20/27)-(14/9)-(20/3)-960000000$ $-(20_{0}/27)-(14/9)-(20/3)-32-400000$ $0000000000]$
$\frac{\partial T}{\partial x_{1}}(0, -1/2,1/2)=$
$[00000000$ $-(1/432)-(7/4)1/25921/72-4400000$ $-(1/72)1/432-1280000000$ $-(19/12)-(1^{0}/72)1/432-24-500800$ $-(367/216)-(155/36)7/1296320000000$ $-(10/9)-(10/3)5/27-70000000$ $-(233/216)-(127/36)-(35/6)320000000$ $00000000000]$
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$\frac{\partial T}{\partial x_{2}}(0, -1/2,1/2)=$
.
$\ovalbox{\tt\small REJECT} 2000000000$
$-(1/216)1/1296-840000000$ $-(1/216)-(35/36)-(3/2)1/1296-12000000$ $-(4/3)-64-108000000$ $-(4/3)-100-1-30000000$ $-(31/36)-(5/6)-96-30000000$ $-(31/36)-(5/6)-168-3000_{0}000$
$00000000000\ovalbox{\tt\small REJECT}$
(5.6) $8\cross 11$ $(\mathbb{C}^{3},0)\ni(\xi_{1}, \xi_{2}, \tau)=(0,0,0)$
8
$8\cross 8$ 3
$[i,j, k, \ldots]$ (5.6) $i,j,$ $k,$ $\ldots$
$8\cross 8$


















SINGULAR $[$2, 3, 4, 5, 6, 9, 10, $11]=[1,2,3,4,7,9,10,11]$
$=[2,3,4,7,8,9,10,11]=0$ $(\xi_{1}, \xi_{2}, \tau)=(0,0,0)$ 12
44
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2Proposition 5.1. $BW$ $(x_{1}, x_{2}, t)=(O, -1/2a, 1/2a)$ $a\neq 1$
$a=1$ $(x_{1},x_{2}, t)=(O, -1/2,1/2)$
2.3
3 $Y:=\{(z, u)\in \mathbb{C}^{2}$ : $- \frac{1}{2}(k_{1}z_{1}^{2}+k_{2}z_{2}^{2})+u=$
$0\}$ , ie. $F(z)=- \frac{1}{2}(k_{1}z_{1}^{2}+k_{2}z_{2}^{2})$ for $0<k_{1}<k_{2}$ .





$(x_{1}, x_{2}, x_{3}, t)=(0,0,1/k_{1},1/k_{1})$ Milnor $\mu(0)=3$ $(z,u)=(0,0)$
$\Psi(0,0,1/k_{1},1/k_{1}, z)=(k_{1}^{4}z_{1}^{4}+4k_{1}k_{2}z_{2}^{2}-4k_{2}^{2}z_{2}^{2}+2k_{1}^{3}k_{2}z_{1}^{2}z_{2}^{2}+k_{1}^{2}k_{2}^{2}z_{2}^{4})/4k_{1}^{2}$.
$\Psi(0,0,1/k_{1},1/k_{1}, z)$ $A_{3}$ [11], Theorem 2.2, (2)
$(x_{1}, x_{2}, x_{3}, t)=(O,0,1/k_{2},1/k_{2})$
$\Psi(0,0,1/k_{1},1/k_{1}, z)$ (2.5) $\mu=5$
(37)
$\{e_{1},e_{2},e_{3},e_{4}, e_{5}\}=\{1, z_{1}, z_{1}^{2}, z_{2},z_{2}^{2}\}$ .
(5.7), (2.7), (2.8) $e_{6}=$
$z_{1}*z_{2},e_{7}=z_{2}^{3},$ $e_{8}=z_{1}^{3},$ $e_{9}=z_{1}^{2}*z_{2},$ $e_{10}=z_{1}*z_{2}^{2}$ $\iota$
$s_{1}=-t^{2}+x_{3}^{2},$ $s_{2}=-2k_{1}x_{1}x_{3},$ $s_{3}=-k_{1}^{2}t^{2}+k_{1}^{2}x_{1}^{2}+k_{1}x_{3},$ $s_{4}=-2k_{2}x_{2}x_{3}$
$s_{5}=-(k_{2}/k_{1})+k_{2}^{2}/k_{1}^{2}-k_{2}^{2}t^{2}+k_{2}^{2}x_{2}^{2}+k_{2}x_{3},$ $s_{6}=2k_{1}k_{2}x_{1}x_{2}$
$s_{7}=-k_{2}^{2}x_{2},$ $s_{8}=-k_{1}^{2}x_{1},$ $s_{9}=-k_{1}k_{2}x_{2},$ $s_{10}=-k_{1}k_{2}x_{1}$ .
$\iota(\mathbb{C}^{4})\subset \mathbb{C}^{10}$ $\mathbb{C}\cross U$ $\Sigma(s)$









$(x_{1}, x_{2}, x_{3}, t)=(0,0,1/k_{1},1/k_{1})$ $\iota^{*}(\Sigma)$
3
$[000000$ $000000$ $000000$ $(k_{1}-k_{2})^{2}/k_{1}^{4}00000$
$-k_{2}(k_{1}-k_{2})/2k_{1}^{2}(k_{1}-k_{2})^{2}/k_{1}^{4}0000$ $-100000]$
$d_{x,t}\iota(0,0,1/k_{1},1/k_{1})=$
$(_{-2}2/_{/k_{1}}00_{k_{1}}$ $-2000$ $-2k_{1}k_{1}00$ $-2k_{2}/k_{1}000$ $-2k_{2}^{2}/k_{1}k_{2}00$ $0000$ $-k_{2}^{2}000$
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